
This is a 
XNTROLLED DOCUMENT 
EG&G - ROCKY FLATS PLANT 
ENVIRONMENTAL MANAGEMENT 

This IS a RED Stamp 

1 

-. 
ROCKY FLATS PLANT Manual No.: 5-2 1 000-0Ps-s w 
EMD OPERATING Procedure No Table of Contents, Rev 4 
PROCEDURES MANUAL Page- 1 of 2 

Effective Date. 0511 2/92 
Organization: Environmental Management 

Procedure 
U L  

3 sw1 

sw 2 

sw 3 

sw 4 

THIS IS ONE VOLUME OF A SIX VOLUME SET WHICH INCLUDES: 

sw 5 

s w  7 

sw a 

sw 9 

sw 10 

sw 11 

ADNIfN RECORD 

VOLUME I: FIELD OPERATIONS (FO) 
VOLUME 11- GROUNDWATER (GW) 
VOLUME 111: GEOTECHNICAL (GT) 

VOLUME IV: SURFACE WATER (SW) 
VOLUME V: ECOLOGY (EE) 

VOLUME VI: AIR (AP) 

TABLE OF CONTENTS 
FOR VOLUME IV: SURFACE WATER 

Titig 

Surface Water Data Collectm 
Acttvtttes 

Field Measurement of Surface Water 
Field Parameters 

Surface Water Sampling 

Discharge Measurement 

Base Laboratory Work 

Sediment Sampling 
n.. 

Collection of Tap Water Samples 

Pond Sampling 

Industrial Eff bent and Pond Discharge 
Sampling 

Event-Related Surface Water Sampling 

Operation and Maintenance of Stream-Gaging 
and Sampling Stations 

Rev. 
MIL 

2 

2 

2 

2 

2 

2 

2 

2 

1 

1 

Effective 

05/12/92 

051 12/92 

0511 2/92 

0511 2/92 

To Be Added 

0511 2/92 

05/12/92 

0511 2/92 

0511 2/92 

0 2/2 019 2 

02/20/92 

, 



I -) ROCKY FLATS PLANT Manual No.: 5-21 000-OPS-SW 
EMD OPERATING Procedure No.: Table of Contents, Rev 4 
PROCEDURES MANUAL Page: 2 of 2 

Effective Date. 0511 2192 
Organlzatlon: Environmental Management 

Proc. 
- -  k 

sw 12 

SW 13 

SW 14 

SW 15 

SW 16 

Site Descriptm 

Bactenologcal Water Sampling 

Automatic Sampling 

Rwer and Ditch Sampling 

Sampling of lncldental Waters 

Rev. Effective 
!!k 

1 08l30191 

2 0511 2/92 

To Be Added 

2 0511 2/92 

1 0813 019 1 

? 
\ 



This IS a 
CONTROLLED DOCUMENT 
EG&G - ROCKY FLATS PLANT 

TITLE 
FIELD MEASUREMENT OF SURFACE 
WATER FIELD P-S 

1.0 TABLE OF CONTENTS 

1 0  TABLEOFCONTENTS 
2 0 PURPOSE AND SCOPE 
3 0 RESPONSIBILITIES AND QUALIFICATIONS 
4 0  REFERENCES 

4 1  SOURCEREFERENCES 
4 2  INTERNALREFERENCES 

- 
5 0  FIELDMEASUREMENTPROCEDURES 

I 
5 1  
5 2  
53 
5 4  
5.5 
5 6  
5 7  
5 8  
5 9  
5 10 
5 11 

. .  

.. . .  * 3  
. . .  . .  4 

5 

TEMPERATURE . . .  . . e . .  . . .  5 
TOTAL RESIDUAL CHLORINE 7 
T O T A L F R E E O R I N E m )  . . .  . . . .  8 
DISSOLVED OXYGEN (D 0 ) . .  . . . . . .  . 8  
PH 10 
ALKALIMTY . . . . .  .l2 
SPECIFIC CONDUCI'ANCE . . . . . . . . . . . .  .. 13 
SILICA . .  . . .  ... . . . .  15 
TURBIDITY . ...................................... 16 
HARDNESS . . . .  ...................... . 1 7  
NITRATES . . .  ... . . . . . . .  19 

60  QUAUTYASSURANCE/QUALITYCONTROL . . . . . . . . . . . .  20 
70 DOCUMENTATION . .. . . . . . . . . . . . . . . . . . . . .  21 



FIELD MEASUREMENTS OF SURFACE WATER FIELD PARAMETERS 

5-21000.0PS EG&G ROCKY FLATS PLANT Manual: 
EMD MANUAL OPERATION SOP Procedun No2 sw3, Rev. 2 

pasz: 2 of 21 
Efiective Date March 1,1992 

categoy2 Organhation: EnvlromemtdMonsgcmtat 

APPENDIX SW2A CALIBRATION AND STANDARDIZATION PROCEDURES . . . . . . . A-1 

APPENDIX SW2B INSTRUCTION MANUAL FOR YSI MODEL 57 DISSOLVED 
OXYGEN METER B-1 



FIELD MEASUREMENIS OF SURFACE WATER FIELD PARAMETERS 

EG&G ROCKY F’LATS PLANT Manual: !!-21000-OPS 
EMD MANUAL OPERATION SOP Rocedm No.: sw3, Rev. 2 

pose: 3 of21 
Effective Date: Msrch 1,1992 

~ t e s o y  2 Organhation: EnvironmentPlMaMgement 

2.0 

3.0 

4 0  

4.1 

PURPOSE AND SCOPE 

This standard operatiq procedure (SOP) d c s c r i i  procedures that will be used at the Rocky Flats 
Plant (RFP) to &tam measurements of surface water parameters in the field. These parameters 

are temperature, h l v e d  oxygeo, pH, alkalmty, spca6c conductance, total residual chlorine, free 
chlome, turbdty, hardness, and mtrates “hIS SOP describes field measurement procedures, 

personnel responsb&ttes and qualdicattons, and q d t y  assucance/qdty control (QA/QC) 

RESPONSIBILITIES AND QUALIFICATIONS 

Personnel measunng surface water field parameters d be plogists, hydrologsts, engineers, or 
field tecbuans wth an appropnate amount of apphcable field wcptricncc or on-the-job trammg 

under supemon of another quMied person 

REFERENCES 

SOURCE REFJJRENCES 

The followmg IS a lst of references revlewd pnor to the wntmg of thus procedure 

dtum of SuDeffuad Fie Id 

ProtccbonAgency WastungtoqDC l987 
EpA/54o/p-87/001 US Enmonmental 

Pr- EPA/54O/G-87/003. US 
Enmonmental Protmon Agency Washmgton, D C 1987 

L R Kuter and W B  Garrett Field Gut- for C o U U  W w  

W l e s .  U S Ceolog~cal Survey, Water Resources Dnmon. November 1984 . .  

4 
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HACH DR/UXX) Spectrophotometer Handbook, 1988 

K81-2ED H A C H C o m p y  h I a n d , C O  

Instruchon Manual Model 44600 Condu&wty/"DS meter 5-23-89-6ED HACH Company 

Loveland,CO 1989 

Methods fo r Chem lcal Analvsls for Water and W& EPA-600/4-79-020 March 1983. Methods 
1501 and3305 

Standard Methods for the Exam mation of Water and Wastewater 16th Ed~tion. Method 212 1985 

me Enwonmental Survev M a n 4  DOE/EH-0053 AppcnduE, "Field Protocols and Gurdance" 

U S  Department of Energy Washmgton, D C August 1987 

NPDES/FFCA Operahons Sampllng Plan Enwonmental Management Surface Water Drvlslon, 

Rocky Flats (In Progress) 

4.2 INTERNALREFERENCES 

Related SOPS cross-referend by thts SOP are as fdm 

SOP F03, General Equpment Decontnmlnatron 

0 SOP FO 7, Handhg of -on Water and Wash Water 
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SOP FO U, Contamemng, Prescrvmg, Handl~ng, and Sluppmg of Soil and Water 

Samples 

SOP SW3, Surface Water Samphg 

5.0 FIELD MEASUREMENT PROCEDURES 

Cahbrahon procedures for the eqlupment dtscnbed 10 ttus &on are found m Appendurts SW.24 

andSW2B 

5.1 TEMPERATURE 

Temperature measurements WIU be made wth a tu@ q d t y  mercury-filled thermometer or 

themtor  h a w  an analog or *tal readout devlce T ~ I S  thermometer IS to have been 
standardued by c o m p w n  wth a thermometer cahbrated agarnst a Nahonal Insmute of Standards 

and Technology (NIST) cahbrated thermometer AU temperature-measuring devices will be scaled 

to mQcate degrees Celsius and marked as appropnate to mtet data quality objectives G h  
thermometers d be transported m a protectwe case to prevent breakage Thermometers wdl be 
Teflon. coated safety type, 305 mm IIL length, and scaled from -2VC to +11oOC m 1' mcrements 

(VWR CAT No 61017-823 or eqwvalent) FieId thermometers wdl also be endosed m an annored 

camg to prevent breakage (VWR CAT No 61017-562 or q u d e n t )  

Temperature measurements made for the purpose of prmdmg adjustment factors for other field 

parameters will be conducted slmultancmdy ftnth those related measurements Volumes and 

methods of colle&on will be deternuncd by the procedural requirements of the plmary field 

measurement taken. Thermometer or themustors used in the field will be standardrzed at least 

monthly agsunst an NIST traceable thermometer 
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Sampltng personnel shall wear chtrmcal-resistant glovw, whrch win be dtzposed of 
between Utes, when performmg field temperature measurements 

Only mercury-filled thermometers or themustors that are m caltbrahon wdl be 
used 

inspect the thermometer before each field tnp to ensure that there are neither 

cracks m the glass nor au spaces or bubbles IZL the mercury 

If a thermometer should be broken rn the field, the locabon wrll be noted t ~ l  the 

logbook and the site supemor and health and safety officer will be notdied 

Immdately 

Mow the thermometer or thermlstor enough tune to q d i a t e  to outude 

temperature when removed from a field vciucle 

Insert the thermometer or therrmstor mto the stream. Sml  the thermometer or 
therrmstor If the medrum IS calm and take the temperature rea- when the 

mercury column or *tal readout stabtlues 

Record the temperature rcadmg m the field logbook to the nearest i 0 . K  

Decontarmnate the thermometer or thermrstor m accordllllct with SOP FO3, 

General Equlpment DecontammaUon 
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kquds from decontammahon operahons d be handled m accotdanct with SOP 

No FO 7, Handbg of Decontauunation Water and Wash Water 

52 TOTAL RESIDUAL CIIu)RINE (TRC) 

Collect a representatwe 5oo-ml grab sample from the collmon pomt mto a sample bottle rn 
accordance wth SOP SW3, Surface Water Samplmg. Pour off approxlmately 50 ml to be used to 

determme TRC concentrahon Cap rem- sample and retain m a cool location for later usc 
m determmq pH, alkahty, and other field parameters 

Samples for analytes that are suscephble to changes m chenucal compihon due to high levels of 

TRC must be speaally preserved when this con&bon w~sts Before collecbon of samples at a 

samphg site, the TRC concentrabon must be measured. At mtcs where the concentration IS 

measured to be z 0 20 mg/l, volade o r p c  compounds (VOCs), -de and BNA samples WIII 

be preserved rn accordance wth SOP FO l3, Contarnenmg, Preservurg, Handhg, and Stuppug 
of Sod and Water Samples In the event that muEaent water IS avatlable to collect the cnturt 

sample sute, TRC should stdl be measured before sampllng to d e t e r n e  sample preservation 

requuements It IS not ntcwsary to measure TRC first If VOCs, or BNA are not bemg 

collected If the TRC concentrabon exceeds 0 3  mg/t for any NPDES ddargc polntq contact 

the ate supervisor Immedmtely The ate supervisor will then contact the Environmental 

Management Surface Water Divlsron at Rocky Flats 

TRC measurements at RFP wdl be conducted antb a HACH DR/2OOO spectrophotometer or 

equvalent See equpment manufacturer's tnsvudrons for qupment-spea6cproctdurts. Take care 

to ensure that ampul hps are broken under water 
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53 TOTAL FREE CHLORINE (TFC) 

The procedure for the measurement of tlus field parameter IS included here to prmde a reference 

for programs wluch may d u d e  &us parameter (Le, NPDES samphg) 

TFC measurements at RFP shall be conducted wUh a HACH DR/2000 Spectrophotometer or 
eqwdent See eqwpment manufacturer’s mtruct~ons for qutpment-spcclfic procedurts 

5 4 DISSOLVED OXYGEN (D.O.) 

5.4 1 YSI Model 57 D.O. Meter 

Procedures for the YSI Model 57 D 0 meter wdl be as follows 

e Inspect the membrane before each field use for au bubbles, 0% film, and/or 

holes 

reahbratton rn accordance wrth manufacturer‘s lrterature 

If the membrane IS defectwe, it must be replaced and soaked before 

0 Calrbrate the meter at each ate pnor to use htruct~ons for the calibration 

procedure are mcluded 10 Appcndn SW2B 

0 Perform an m-sihl measurement by placing the D.O. electrode into the medium 

to be measured and r e a h  the D 0 meter to the nearest 0 1 mg/L Record the 

I) 0 concentration and the range Setting of the D 0 meter 

e If the D.O. meter ~f qwppcd wUh M operahod thermometer, mad the watcr 

temperature at the tunc the D.O. is measured If the meter d m  not pnwrdc a 
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temperature readtng, measure and record the water temperature as described 1 ~ 1  

Subsecbon 5 1 

0 Consult Table 1 of Appendn S W S  for the solubihty of oxygen at the recorded 
temperature If the measured D 0 value cxcttds the solubdity of oxygen at the 

given temperature, the D O  value should be verified in the field by another 

method The HACH DR/#XW) can be used for t h ~ ~  purpose Consult the HACH 

manual for detded mst~ct~ons Rccord the sccond D.0 value m the comment 

w o n  of the field data collecbon form 

Protect the YSI D 0 probe when not m use to prevent the membrane from d r y q  

out or free~ng 

e Sampllng tools, mstruments, and qupment wdl be protected from sources of 

contamnabon before use and decontamnated after usc as s@ed in SOP FO3, 

General Equpment Decontammabon 

0 Samplurg personnel shall wear chemcal-rwstant gloves, wh~ch wdl be &posed of 

between Utes, when perfomq field D 0 measurements 

e Manufacturer's opera- manuals and cahbrabon procedures wdl be followed 

5.43 Hach DR/2000 Spccbopaotometcr 

Dssolved oxygen may be measured u s q  the Ha& DR/2000 Spectrophotometer 

manufacturer's instruct~ons for spcufic procedures 

See the 
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5.5 pH 

Measurements of pH are affected by changes m temperalure Mccharucal and chcnucal changes 

m pH measunng electrodes due to temperature change can cause erronwus pH ream. The 

HACH One pH meter IS a temperature compensatmg dmce This or similar dcvices should be 
used for pH measurement to avoid mtroduang error 

The pH of water IS also affeded by exposure to the atmosphere Carbon dioxide can cscapc from 

an exposed grab sample, thus altenng pH m the sample As descrrbtd m Subschon 5 3  Total 

Residual Chlonne, the grab sample used for field parameter measurements should be capped and 

retamed III a cool locabon to avoid pH changes 

pH IS a measure of the actmty of hydrogen ions LII solubon Water samples will have varying iomc 
speues and iomc strength, both of whch affect the hydrogen ion aCtrVity Accurate determination 

of pH IS ddficult rn lngh iomc strength solut~ons due to t h ~ ~  phenomenon. Proper electrode 

conhbonmg IS necessary when measunng the pH of @ iomc strength solubons 

Meters wdl be dbrated d d y  10 the laboratory or field trader pnor to field use Meters will also 

be checked agarnst a pH 7 0 buffer LII the field pnor to use a! each sampkng site Butler soluhons 
w d  be changed pndcally for &bratton checks. 

If sample pH IS less than 6 or greater than 9 pH umts at NPDES CLScharge points, report results 

lmmedmtely to srte s u p c ~ r ,  who wdl then report to the Enwonmental Management Surface 

Water Diwon at Rocky Flats 

Alkahty measurements wdl accompany and tmmcdmtely follow pH mtas\nGmcntr dctaikd in thrs 
procedure and are to be conadered an wdenslon of the pH m e a s q  procay not as an 

mdependent operabon 
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Measurements 10 the field wdl be performed m the following manner (EPA method 150 1): 

e Before each field actlmty, check the meter for cracked or fouled electrodes and 

battery ConQbon m acccwdance wth manufadurer’s recommendations 

0 Check the mtnunent pnor to use at the ate by obscrvrng the rea- obtamed 

wth a pH 7 0 buffer solution The probe shall be free of contammatmn and dry 
before mserhon mto the buffer to h i t  cross-contanuuabon and/or dubon of the 

solubon R d b r a t e  the instrument If pH IS more than 2 pH mts greater or less 

than buffer pH for the p e n  temperature 

e Thoroughly nnse the electrode and temperature probe wth M e d  water and 

remove excess water 

Note When measuring samples of tugh iomc strength, mndttm the electrode after 

cleaxung by Qppmg it mto a porbon of the sample water to be measured After 

one mute ,  remove the electrode, blot dry, and then l l~~mctsc m a fresh portton 

of the sample 

Sulfuric aud reagent (0 16OON or 16OON) wdl be used m the altrrll4lty htratrona The 0 16OON 

HSO, reagent IS preferable for alkallnltces lcss than 100 mg/l. Above 100 mg/l, the 16oN H$04 
IS preferable due to hme constrmts, but thts h@er concentrahon of aad w only to be used &er 
premody recorded Wrattons tndrcate akahty greater than 100 mg/l. 

0 If the 0 16OON reagent has been selected, measure 50 ml of the 5oo-ml sample m 
a volumetric flask, then pour it mto a 1OO-d beaker contamq a rnagncbc stn 

bar Thw sample must be exactly 50 ml. 
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5.6 ALgALINFTy 

If the 1 6ooN reagent has been selected, place 50 ml of the grab sample into a 100- 

ml beaker as above, or place 100 ml mto a 250-ml beaker contaumug a magaettc 

shr bar Leave the magnetic stunng h c e  off until the akahity titration 

procedure has begun. The samplq whether 50 ml or 100 ml, is measured wrth a 

volumetnc flask and must be exact 

Place the electrode and the temperature probe mto a beaker cantaming 100 ml of 
the 500-ml sample and swvl the electrode at a constant rate una the meter 

r e a h  stabdues The stvnng rate should be mamtamed so as to mhimm the 

surface dsturbance of the sample 

Note and record the mdmted temperature of the sample to the nearest k 0 1' C, 
and the pH to the nearest * 0 1 pH umt 

Ruse the electrode and temperature probe thoroughly mth dstdled water and 

store m accordance wth manufacturer's recommendattons 

Samphg tools, mtruments, and eqwpmeot wdl be protected from sources of 
contammatton before use and decontamrnated after use as speafied m SOP FO.3, 

General Equpment Decontammatton. 

S a m p l q  personnel shall wear chenucal-rcastant gloves, which will be bsposed of 

between slty when p e r f 0 9  field pH measurements. 

Alkalwty measurements wdl accompany and Immdately follow pH measurements & d e d  in 

Subsemon 55 of tlus procedure Titratton wth an appropnate aad reagent will be used to measure 
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aUrallstty AIkahty measurements at the RFP will be conducted with a HACH d@al trtrator or 

equdent Follow the general procedures described below and see equipment manufhcturer’s 

mtrumons for detailed equpment-speafic trtrahon procedures 

e sampbg personnel wrll wear chermcal-reastant gloves, which Wln be disposed of 

between sttes, when perfomq ntLsltrUty measurements 

e D e t e m e  the appropnate end-pornt pH accordmg to altallruty s p e s  in questron 

(45 or 4 5  and 83 If mtd pHs831 

0 Prepare sample and btrabon assembly 

e Titrate to endpomt pH by m a k q  smaller adhhons of acid as the endpomt I 

approached 

e Use appropnate conversions based on reagent normalrty and sample size to 

calculate akahty 

5.7 SPECIFIC CONDUCMNCE (SC) 

Conductance 1s a measure of the abhty of an aqueous soluhon to conduct elecbrcal current and I 

expressed UI reaprocal ohms (mhos) The Internahonal System of Umts uses the siemcn(s) to 

represent mhos The stemen will be the umt used in thts SOP 

The p h p d  dtmenslons of a conductance measumg probe define the cell constant for the probe 
When ths constant I known and applrcd, conductance as converted to uuits of specific conductance 

(SC) (a.k a ,  conduchty) Moat waters have a SC much less than 1 memen, therefore, data will be 
reported m d e m e n s  (ms)/cm or microsiemens (m)/cm 
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The Hach 44600 Condu&wty/TDS meter has been pre-set m the factory with a cell constant of 1 0 

The cell constant IS detemed by usmg a potasslum chlonde (KCI) standard solution The 

temperature coefficlent (used m cell constant deternunabon) of most waters is only approxunatcly 

the same as that of the KCl soluhon. The greater the temperature Merence between the KCI 
standard and the sample, the greater the uncertainty m the measurement of SC For greatest 

measurement accuracy, the KCl solubon and the sample should both be 25 O C 

SC mcreases wth temperature The meter IS temperature compensahng, ~rrcctmg rcadmgs to the 

standard temperature WC, over the temperature range 0-100°C Thus, no error should be 
mtroduced m conductmty measurements due to temperature 

The HACH 44600 Conductmty/TDS meter wdl be standardized each day before field achwbes 

agamst a lo00 ps/cm soluhon and a l0,OOO @/cm solubon These standards define the huts, 

between wluch conducmty rea- are rekable Solubons of parhcularly hrgh iomc strength (with 

conductmty > 10,OOO ps/cm) should be dduted to 50 percent strength d r e a m  fall wdun the 

prembed huts  

The followmg method wdl be used to measure SC m the field (EPA method 3305) 

0 Before each field actmty, check the meter for damage to the probe and for weak 

battenes m accordance wth manufacturer‘s recommendabons. 

e Wbrate the meter m the field pnor to use at each slte Instrucbons for the 

d i a b o n  procedure are mdudcd m A p p d u  S W X  

0 Thoroughly ~ s e  the probe m M e d  water and remove excess water by gently 
shakmg and drymg wth clean paper towel before mmemon m the sample 
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0 A 250-ml porbon of the 500-ml grab sample dcscr i i  m Subeeaion 52, Total 

Rcsrdual Chlorme, wdl be measured for SC 

0 Immerse the probe mto the sample to a depth of at least 1 mch below the surface 

of the sample Mtate the probc gently to dislodge any trapped air bubbles and 

allow the meter rea- to s t a b h  

Record the temperature and the temperature-compensated r e a h  IU the dady 

field logbook 

0 Rmse the probe thoroughly wtb dutdled water after use and dry wth a clean 

paper towel 

0 Sampllng tools, mtruments, and qupment wilt be protected from sources of 

contammahon before use and decontamutatcd after use as specified m SOP FO3, 

General Eqwpment Deantamlaahon 

Sampling personnel shall wear chemical-reslstaot gloves, wtuch wll be drsposed of 

between sltes, when perforrmag field conductmy measurements 

5s SILICA (sio,) 

In the event that 80, measurements are needed, the Sdicomolybdate method is used to measure 

dca IU the range of 0 - 100 mg/l, and the Heteropoly Blue method measures &ca in the 0 - 
16  mg/l range a HACH DR/2ooo 

spdrophotometer or quwalent See qupment manubc2urcr's mstruct~ons for quipmmf-specific 

procedures 

SJca measurements at RFP wtll be conducted 



FIELD MEASUREMENTS OF SURFACE WATER FIELD PARAMETERS 

EG&G ROCKY FLATS PLANT M o n U a l :  5-21000-OPS 
EMD MANUAL OPERATION SOP Procedure No.: sw2, Rev. 2 

ppge: 16 of 21 
Effective Dak MadB 1,1992 

category 2 -tion: Environmcntol Management 

53 TURBIDITY 

T ~ I S  procedure dcsc r i i  the measurement of turbihty usq the HACH DR/2000 

Spectrophotometer absorptometnc method The turbrdrty test measures am optical property of the 

water sample whch results from the scattertng and absorb= of lqht by the partrculate matter 

present The amount of turbihty reptered IS dependent on such variables as the sue, shape, and 

refractwe propemes of the parbcles This procedure IS cahbrated usq fonnazm turbihty 

standards, and the rea- are ~tl terms of form- turbihty u t s  @TU) 

Sampllng personnel d wear chemical-restftant gloves, wh~ch ovlll be dsposed 

between Utes, when perfommg turbihty measurements 

Enter the stored program number for turbihw, press 750 Read/Enter" The 
&play wdl show "Dd run to 450 

Rotate the wave le@ CLal unt~.I the small &play shows "450 MI " 

Press "Read/Enter The &play wdl show "FTU TurhdIty " 

Pour 25 ml of deioruwl water (blank) mto a sample cell. 

Place the blank mto the cell holder and close the light shield 

Press "zero" and the &play wrll show W t "  and then "0 . Frm Turbiw " 

&me the sample desrgnated for twbdty measurement so tbat all sediments are 
suspended. Pour 25 ml of the sample into another clean sample cell; place mto 

the cell holder and close the tght sh~eld. 
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0 Press "Read/Enter" and the &play wdl show %t" and then the result m FTUs 

wdl be &played 

0 I Read value and record m logbook 

5.10 HARDNESS 

Hardness LS defined as a charactenstic of water wh~ch represents the total conccntrahon of calaum 

and magaeslum ions expressed as thew calaum carbonate e q d e n t  (mg/l Caw Calaum and 

magneslum ions are the pmaple causes of water hardness Although less common m natural 

waters than dawn and magneaum, other ions (I e ,  uon, alurntnum, maagantst, strontrum, pllc 
and hydrogen) are capable of producing the same hardness effect and WIU be included m the results 

Ethylened*irmnetraacetrc aad and its sod~um salts (abbremted EDTA) fcwm a chelated soluble 

complex when added to a solutron of certam metal cahons If a small amount of a dye such as 

Enchrome Black T or Calmwte LS added to an aqueous solubon contaming calaum and 

magnmum ions at a pH of 10 020 1, the soluhon becomes Wine red. If EDTA IS added as a 

trttant, the caluum and magnesium wdl be complexed, and when all of the magnwum and dam 

has been complurcd the solutron turns from m e  red to blue, mar- the end point of the titrabon 

Magnmum ions must be present to yleld a satdactory end pla t  To mure t)us. a small amount 

of complexometndy neutral magneslum salt of EDTA (Mg-CDTA) IS added to the buffer (HACH 
Buffer Soluhon, Hardness 1). &IS automahcally introduces suEcicnt magnesium 

Thls procedure dcscnbes the measurement of hardness usmg the *tal htratmn method for an 

expected concentrahon range of 0-250 =/I total hardness 

0 Sampkng personnel shall wear chemd-rtsrstant gloves, which will be d~~poscd 

between ntes, when performing hardness measurements 
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0 Attach a clean 9 dehvcry tube to a 0 8ooM EDTA Taation Cartridge ' h s t  the 

cartridge onto the htrator body Hold the Dwtd Thator mtb the hp Porntiag up 

Flush out the au rn the dclrwry tubc by turntng the delivwyknob and a few 

drops O f  -ant are ejected from the tube and no V&k (ut rtm81116 h the 

cartndge R e s t  the counter to zero and wpe the tip Attach the drgital titrator 

to the laboratory stand. 

0 Usmg a graduated cybder, add 100 ml of sample mto a 125-ml erlenmeyer flask 
contamng a magnehc stn bar Turn on the magnehc shrrer and maintam a rate 

so as to mlrurmze the surface dsturbance of the sample 

0 Add 2 ml of Hardness 1 Buffer Soluhon and m l  to rmx. The ad&hon of this 

buffer wdl bmg the pH of the soluhon to 10 0 ~ 0  1 

Add the contents of one ManVer 2 Hardness Indxator Powder Mow and swvl 

to mur. The color of the solutnon should turn to m e  red 

0 Place the dehvery tube hp mto the soluhon and htrate the sample untd the color 

changes from red to blue Titrate slowly toward the end pomt as it takes time for 

the rcadlon and color change to take place, especially in cold water A krmt of 

5 mutes  1s set for the durahon of the htrahon to m l n l m l ~ ~  the tendency toward 

Cam, preupitahon 

0 Read the concentratron of total hardness (as mg/l Caw from the digital 

counter and record the results 
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5.11 NITRATES 

Nitrate reprtdcnts the mast completely 0~1dnxx-l state of nttrogen cammonly found in water Nitrate 

forrmag bactena collvcrt mmes (NO3 mto mtrates (NO,) under aerobic con&uons and hghtnmg 

converts large amounts of atmosphenc rutrogen (N3 & d y  to nitrates HI& levels of mtrate IXI 

water mhcates biologd wastes m the final stages of s t a b h t m  or run-off from heady ferhkd 

fields Nitrate nch efnuents dwharged mto rcumng waters can degrade water qdty  by 
encouragmg excessive growth of algae 

Thts procedure dembes the measurement of Nitrate usmg the I-JACH DR/2000 

Spectrophotometer abmrphon method 

0 Samphg personnel shall wear chemical-reastant gloves, h c h  wd be dtsposed 
between sites, when perforrmag Nitrate measurements 

Enter the stored program number for Nitrate, €I@ Range, press 360 

Read/Enter " The &play udf show "Dud MI to 500 

0 Rotate the wave length dral unbl the small display shows "500 m " 

0 Press acad/Enter The &play wd show 'mg/I N NO, - H AV 

0 Collect at least 40 d of sample m a 50 ml beaker Fi the rubber ampul cap wrth 

sample Fill a NitraVer 5 Nitrate AccuVac Ampul with sample by lmmerslng it 

m the beaker and brcakmg the Up along the side of the beaker Keep the up 

unmerstd M e  the ampul fus completely Caver the ampul Icmth the cap 
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0 Press Shdt Tuner" 

repeatedly untd the timer k p s  Wipe off any 4 u d  or finswpnnts 

A one a u t e  mumg penod wdl be- Invert the ampul 

0 When the tuner beeps, press " S M  Tuner" A five minute reachon m e  will begin 

An amber color wdl develop if mtrate-rubogen is present 

0 Fi a zeromg Mal wth at least 10 ml of sample (the blank) 

When the tuner beeps, the &play wdl show "mg/l N NO, - H AV" Place the 

blank mto the cell holder and close the hght held 

0 Press "Zero" and the &play wdl show "wmt" and then "0 0 mg/l N NO, - H AV" 

0 Place the AccuVac ampul mto the cell holder and close the light shield 

0 Press "Readfinter" and the dsplay d show Wrut", then the mtrate result in 

mg/l mtrate-mtrogcn (NO,-") will be &played Record the value 

6.0 QUALITY ASSURANCE/QUALITY CONTROL 

Quahty assurance (QA) and quahty control (QC) a m h e s  wdl be accomphshtd according to 

apphcable project plans as well as q d t y  requuements presented m this SOP. Equipment 

mpecbon and dbrabon QC requuements for each field parameter measurement procedure are 

h b e d  10 *on 50 of tius SOP 
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7.0 DOCUMENTATION 

Information reqmed by ths SOP wdl be documented on the Surface Water Data Collccbon Field 

Notes Form (Form SW lA) or the NPDES dady log sheets NPDES log sheets are desaibed m 

the NPDES/FFCA Operabons Sampllng Plan Use. of these forms 6 desaibtd m SOP SW 1, 

Surface Water Data Collechon Actmhes Data reqmed by thu SOP mcludc calibrahon rtcotds 

and measurements of temperature, D 0 ,  pH, alkahty, SC, TRC, TFC, turbicbty, hardness and 

mtrates 

I 
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APPENDIX SWJA - CALIBRATION AND STANDARDIZATION PROCEDURES 

These mtrucbons are for the use of persons who wdl use these field measurements on a M y  bass 

and are not Wended to e&er supersede or supplement r q u e d  penodx laboratory calibraton or 

manufacturer's pdance for nutmhon of new qupment In all cases, care will be taken to ensure 

that reagents and standards are employed that have not exceded theu Wrpvation dates 

Standardmhon is the process of deterrmDlng the deviation between the known value of a standard 

and the value for that standard measured by an lnsvument CahbraUon is the process of adjusting 

an mstrument by that denahon such that known and measured values for a standard are q d e n t  

A1 THERMOMETER AND THERMISTOR !3TANDARDIZATION 

Measured values of speafic conductance, pH, and DO are all temperaturedependent and the 

mstruments used to measure these parameters also measure and/or compensate for temperature 

effects Therefore, accuracy of the temperature measurements obtaurtd wth these tnstruments, as 

well as any thermometers uthzed to measure temperature, must be deterrmned and a record 

maintamed 

Laboratory temperature standardmhon of these tnstruments wdl be performed and documented 

on each mstnunent monthly The thermometers and themustors m each mstnunent bemg u t h d  

wdl be standardned agrunst a thermometer traceable to an MST dbrated thermometer Accuracy 

wdl be detemed throughout the expected workrng range (generally 0" to WC) A tbrcc-pornt 

standardmuon mthm the workmg range ulll be used to venfy accuracy. The follow procedure 

wdl be followed 

1 Have ready soluhons of water rn the followq temperature ranges. 0 to 10 OC, 

15 to 25 'C, 30 to 40 'C 

2 Immerse the thermlstor or thermometer and the NIST traceable thennometer mto 

the 0-10 degree C solubon. After allowing tune for readings to stabiltze, tccoTd 

the rcadtngs of the NIST traceable thermometer and the themustor or 

thermometer being stmdardrzed 

3 Repeat Step 2 usmg the 3040 degree C soldon. If the temperature value of the 

themustor can be adjusted from external control knobs on the mstnment, then 



A2 

A3 

A31 

the temperature rea- of the mtrument should be adjusted to the temperature 

rea- of the NIST traceable thermometer and the adjusted value noted rn the 

logboolc 

4 R e p t  Step 2 usmg the 15-25 degree C solubon. 

5 Thermometers must read wtiun 2 10°C of the MST traceable thermometer 

Thermometers r e a h  outslde thrs range d not be used for field measurements 

Themustor rea- should be witlun f 2°C of the NIST traceable thermometer 

Instruments wth temperature rea- outslde ttuS range should be returned to 

the factory for calibratron 

CALIBRATION OF THE HACH DRlUnn, SPECTROPHOTOMETER 

The HACH DR/2000 Spectrophotometer, used ~II the measurement of total residual chlonne and 

other parameters, 1s pre-dbrated by the manufacturer C~nsdt the HACH instrument manual in 
the event mstrument problems occur 

CALIBRATION OF THE YSI DISSOLVED OXYGEN (D.O.) METER 

Calibration in the Base Laboratory 

Wbrahon of the D 0 meter wdl be performed dady before lcavlng the base laboratory to check 

the meter to see If it IS m proper workmg order Ths calibratron p r d u r e  1s as follows 

0 Prepare an oxygen-saturated caliirabon solutton by agitatmg #)o ml to one hter 

of d d l e d  water wgorously for approxmatcly five mrnutts or ag~tate UI blender 
for 30 seconds 

0 Turn the mtrument to the "Red kne" scthng ami adjust the meter needle to 

u m e s p d  to the red b e  on the mtrument. 

0 Turn the mstrument to the zero setbug and adjust the meter reading to read zcfo 

0 Place the probe rnto the saturated water Read both the temperature and the 

D 0 value Consult the chart m the manufacturer% literature and adjust the 



meter scale to the value of saturahon at the measured temperature and atmosphenc pressure 

0 If the mtrument cannot be calibrated to W I ~  2 10 percent of the standard value, 

it wdl reqwe mutenaria and recahbratmn pnor to use 

A32 Field Calibration 

Wbrahon of the DO. meter IIL the field d be performed at each sample site wrth an Au 
W i a h o n  Chamber "hIS devlce P S I  number 5075, or q d e n t )  pmmts calt'bration ofthe D 0 
meter at the temperature of the water m wluch the D 0 IS to be measured, thereby nummmng 

errors due to temperature drfferencts Steps to fdw for d i a t i o n  are listed in tbt mstnmon 
manual for the YSI Model 57 Dwolved Oxygen Meter Please refer to page 12 of Appcnda SW2B 

for cahbrahon procedures Fqwe 8, also on page 12, IS a useful dqram found in Appcndtx S W a ,  
Illustratq the parts of the dbrabon u t  and the D 0. probe, and IS referred to ut the caliiation 

text 

A4 CALIBRATION OF THE HACH ONE pH METER 

All pH instruments WIII receive a dady pre-use ahbraon and a post-usc s t a n d a r h t h ,  both of 

wh~ch wdl be recorded m field logbooks and base lab notebooks Before usc at each site, the 

mstrument wdl be checked agamt the pH 7 0  standard buffer If the mstrument reading is not 

W I ~  k 0 2 pH UIUts of the standard buffer, the lastnrment must be rcdbratcd. 

These procedures wrll requue the use of buffer soluhons of the type Wed below as r q u x d  by the 

manufacturer 

0 pH 4 buffer - pdasuum hydrogen phthalate 

pH 7 buffer - potasslum phosphate, monobaac, and sod~um phosphate, dibasic 

pH 10 buffer - d u m  carbonate-tncarbonate 

0 

0 

Instruchons for pre-use dbrauon are 

0 Turn meter on by pressing POWER key The display will hght. 

e Depress the pH key 
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0 Next, press the AUTO/MANUAL key The AUTO mdcator should now be ht, 
the S1 and pH mdcators f lashg,  and all zeroes appeatlng on the &play 

e Remove the cap &om the eltdrode/temperature probe and place the probe mto 

a stunng pH 4 buffer solutron and press the potasmum chlonde &pcnscr button. 

M o w  approxmately 30 StcOLIds after &pensmg electrolyte before perfomq the 

next operatron 

0 The STANDARD key may now be depressed. Wart until the pH lndrcator stops 

f l a s h  The S2 mdcator wdl begm flashmg and the actual pH value wiU appear 

on the &play (Noh The &play w1u mdmte the a d  pH value at the a d  

temperature of the buffer solutron Consult the vambon chart provlded wrth the 

mtrument to d e t e m e  d the mtrument is & appropmte parameters) 

Record the mdcated pH value and temperature, and the adjusted pH value of the 

buffer at the mdmted temperature from the chart m the logbook 

e Rtnse the electrode/temperature probe wth &t~Ued water and blot dry wth a 

clean paper towel 

e Place the eledrode/temperature probe mto a stunng pH 10 buffer soluhon and 

agam press the dspenser button Wart at least 30 seconds before contmuq 

e Once agatn, press the STANDARD key S2 wdl stop nafihrc.lp. After the pH 

mdcator stops flashmg, the actual pH value at the &en temperature wdl appear 

on the &play Record the micated pH value and temperature, and the adjusted 

pH value of the buffer ID the losbook 

e If, dumg cahbratron, the *tal readout fads to stabhe m any of the solutrons, 

replacement of the pH electrode and/or the temperature probe may be necessary 

e DO NOT PRESS ANY KEY OTHER THAN THE pH KEY at thrs polat or the 
entve calibratron procedure will be nulldid. 

e Press the pH key 



0 Itme the electrode/temperature probe wth b a e d  water and blot dry wth a 

clean paper towel 

0 Place the cap on the probe and place the instrument m the case 

0 "hIS mtrument IS now ready to perform pH measurements 

At the end of the day, a post-use standardmbon will be performed on the instrUment. The pH of 

the 4,7, and 10 buEEer standards wdl be measured anth the lnstrumcnt "he values of the standards 
and measured values wdl be recorded ID the approprrate base lab logbook. Measurement and 

documentabon of the standard buffers d ensure and document that the lllstrumcnt I still 

fundlonmg w h  acceptable buts Acceptable h u t s  for the instrument wdl be wrthrn 2 0.2 pH 
un~ts of the standard If the mtrument does not consistently stay 4th these acceptance huts, 

then it wdl become necessary to cahbrate the mtrument pnor to use at every site The sample 

manager d consult wth the ate s u p e m r  and QA officer, and the QA officer will deude If 
catbrauon at each ate IS necessary 

AS STANDARDIZATION INSTRUCTIONS FOR THE HACH DIGITAL "ITRATOR AND 

ALKALINITY TITRANT REAGENT USED FOR THE FIELD MEASUREMENT OF 
ALKALINITT 

Cahbrauon of the pH meter wdl fist be accomplished m accordance mth Section A4 of this 

Appendrx. Standarhbon of the *tal btrator wth s u l b c  aad reagcnt (0 1600N or 1.600") wdl 

be done monthly or each tune a new lot of reagent IS received The standar-on procedure wdl 

be accomplshed as follows 

0 Measure 50 ml of a 100-ppm altnllslty standard in a 50 ml volumetric flask. 

0 Transfer tlus soluhon mto a dean beaker contatlllag a magnetx stir bar. 

0 Place the beaker on a magaebc stw plate 

Ths procedure assumes that the conctntrabon of the purchased altnlmity standard is comd, and 
therefore the reagent want IS the solutron bemg standardrztd. 



I 

a 

0 

Load the &tal titrator wth the appropnate reagent carttrdge (0 16ooN or 1600N 

HSOJ 

Pmbon the pH electrode and *tal mator-drspensmg tube mto the beaker 

con- the 50 mls of the 100-ppm allraluuty standard. 

Adjust d g t d  count settrng knob to ensure that the counts on the di@ mator 

are set at zero 

Turn on the stu plate and stu the 50 mls of the 100-ppm akah ty  standard at a 

rate that d keep the solution well nuxed but not cause spladmg. 

Measure the rruttal pH of the soluhon 

Slowly add htrant to the soluhon 
approaches 5 0 

Decrease the rate of adhhon as the pH 

Conmuc to add htrant untd the pH lowers to 4.5 

Record the amount of htrant (number of @tal counts) rquved to bnng the pH 

to 4 5  

Mulhply the number of &tal counts by the appropnate ctmdon factor (02 If 
the 0 16OON H 8 0 ,  was used, and 2 0  If the 16ooN reagent was 4) 

Record this result as ppm altnll4lty m the base lab notebook. 

If the value obtmed IS not i 10 percent of the altalinrty standard, then 

either the aad reagent conccntrahon IS not correct or the digital btrator is not 

drspensmg accurately The problem must be rcsohrcd and comcced. Acceptable 
btrahon to W I ~  2 10 percent of the .Ilrattryty standard wiU be obtauud before 

the htrator and sulfunc aad reagent IS to be used. 



A6 CALIBRATION INsTRUcIlONS FOR HACH MODEL 44600 CONDUcIIyITy/TDs METER 

The HACH Model 44600 Conductmty/”DS meter wdl be cahbrated dady m the laboratory pnor 

to use m the field The mtrument wdl not rexcive a post-standar-on slllce it wdl be 
s t anda ra  m the field pnor to use at each stte 

Note A rea- w&m k 10 percent of the value of the conductmty standard (l0,ooO or 

l,OOO pS/cm) and 100 pS/cm for the ztro conductmty standard ( a d  water) IS e 
acceptable huts and the meter may be used for field measurements However, the meter 

should always be set to read as clam as posslble to the conctntrahon of the standard. The 

procedure for dirahon of the meter IS as follows 

0 Press the POWER 1 key and CND key Venfy that the Lo BAT mcbaon does 

not appear If LO BAT IS mdxated, the battery wdl be replaced. 

0 Place the mtrument probe mto the cahbrahon soluhon to a depth of 1 mch or 
more beyond the vent holes and wtate vert~cally to release entrapped aw bubbles 

0 Adjust the &played rea- to the value of the conductmty standard and allow 

the r e a h  to stabdm 

0 Record the &play rea- m the losbook 

0 Press the “C key and record the &play rea- m the logboolr 

0 Remove the probe from the soluhon and nnsc thoroughly wth ddld water 

e Place the probe mto fresh, ddld water and repeat the steps mdrcated above, 

recordtug the appropmte r e a m  Thrs cstabhhcs a zero pomt or lower bracket 

0 The lnstnrment IS now ready to perform measurements 

0 Repackage the mtrument and probe m the case for transport. 
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Note In the field the mtnunent wd be standarm agamst an appropnate l0,ooO or 

pS/cm standard soluhon 

A7 STANDARDIZATION INSTRUCTIONS FOR THE HACH DIGITAL TITRATOR AND 
HARDNESS TITRANT REAGENT USED FOR THE FIELD MEASUREMENT OF €hRDNIBS* 

Standarduabon of the @tal btrator wth EDTA reagent (0 800 M) shall be done monthly or each 

tune a new lot of reagent IS rcaxvcd. The standardmhon procedure d be accompkshed as 

follows 

0 Attach a dean 9$ dehvcry tube to a OSMM EDTA Titrahon Cartr~dgc "wst the 

cartridge onto the htrator body Hold the Dwtal Titrator wth the tip pointmg up 

Flush out the ax m the dehvery tube by turntng the dehvery knob until a few 

drops of htrant are ejected from the tube and no =%>le au r e m a  in the 

cartridge Reset the counter to zero and wpe the hp Attach the @tal htrator 

to the laboratory stand 

0 Uslng a graduated cylmder measure #) ml of the Caluum Standard Solution, lo00 

mg/l as CaC03 

0 Transfer tlus soluaon mto a dean 50 mI beaker con- a magneac stu bar 

0 Turn on the magnehc shrrer and mamtau! a rate so as to mlnlmlm the surface 

dtsturbance of the sample 

0 Add 2 ml of Hardness 1 Buffer Soluhon and s w ~ l  to nux. 

0 Add the contents of one ManVer 2 Hardness In&cator Powdcr pillow and swirl 

to ma. The color of the solution should tarn to m e  red, 

0 Place the & k r y  tube bp mto the sol- and htrate the sample d the color 

changes from red to blue T~trate slowly toward the end point as 1 takes tune for 

the reaaon and color change to take place, espeaalhl in cold water. A limit of 

5 mutes IS set for the duration of the titration to minimkc the tendency toward 

cam, preapltahon. 
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0 Read the concentrabon of total hardness (as mg/l CacO,) from the @tal 

counter 

0 Record t b ~ ~  result m the base lab notebook 

0 If the value IS not wdun 

reagent concentrmon IS not correct or the &tal btrator IS not &pcnsmg 

accurately The problem must be resolved and corrected. Acceptable -&on to 

wtlun 210 percent of the hardness standard will be obtatacd before the btrator 

and EDTA reagent IS to be used 

10 percent of the hardness standard, then e*r the 
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PEXRUCT1ON MANUAL, FOR YSI MODEL 57 
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